Recombinant influenza H1, H5 and H9 hemagglutinins containing replaced H3 hemagglutinin transmembrane domain showed enhanced heterosubtypic protection in mice.
Influenza A viruses cause annual epidemics and irregular pandemics. A vaccine with heterosubtypic protection (hetero-protection) has been needed. In the present study, various influenza H1, H3, H5, and H9 hemagglutinin (HA) proteins were expressed in insect cells, and then mice were subcutaneously immunized with the expressed HA proteins, and challenged by influenza A viruses (A/Puerto Rico/8/1934 (H1N1) or A/chicken/Guangdong/96 (H9N2)). The results first showed that wild-type H3 hemagglutinin (HA) (H3-WT), but not a transmembrane domain (TM) mutant, had hetero-protection against both H1N1 and H9N2 with survival rates of 17% and 33% respectively, and that wild-type H1 (H1-WT), H5 (H5-WT) and H9 (H9-WT) had no hetero-protection against H1N1 or H9N2 except for H5-WT against H1N1 with a survival rate of 17%. Then the H3-WT TM replaced the TMs of H1-WT, H5-WT and H9-WT to generate recombinant H1-TM, H5-TM and H9-TM respectively, and whether the H3-WT TM-dependent hetero-protection could be transferred to these TM mutants was investigated. The results showed that the H3-WT TM-dependent hetero-protection was transferable. H1-TM against H9N2 and H9-TM against H1N1 were with survival rates of 33% and 17% respectively, and H5-TM against both H1N1 and H9N2 with survival rates of 50% and 17% respectively. Furthermore, higher dosage H5-TM scored 100% hetero-protection against H1N1. These results demonstrated that replacement of the TMs of non-H3 HAs with H3-WT TM could enhance their hetero-protection. These findings would help the development of future influenza vaccines against pandemics such as the recently appeared H7N9 infection.